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(57) [Abstract] 

this invention regards rotation angle measuring apparatus for 
electromechanical. 

measuring apparatus of this type easily and in order to 
produce in compact, magnetization it docs rectification child 
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(I) of machine, with rectification child (I) magnetic field 
which turns, it is appraised it is proposed with appropriate 
sensor (8; 9). 

Improvement where plural is desirable regards appropriate 
structure of rectification child (I). 


Claims 

[»#«!] S3K*(l)£**4*a««ffl<D[5| 


ffiE»3S : 3 L (l)a)«HBa[»a)»S(2)S3£» , r 

EB?7£^(l)<DIsltEiaaiClSI!|-r*-fe>-9-(8;9) 


2] mria-b>-9-(8;9)i4«fHE»3iET(i) 
a>a#3t»<a<fT*at«'>ft<tt i oa*-^* 
^^^■rsct^at-rsR*^ 1 iciest 
EHEftaisKa. 


[Claim(s)] 

With rotation angle measuring apparatus for 
electromechanical which possesses {Claim I } rectification 
child (1), asfor thin sheet (2) of plural of aforementioned 
rectification child (1), in rotation angle measuring apparatus 
which is formed from material, especially copper 
whichtransmits magnetic field of electrical conductivity, 

substrate (3) which supports thin sheet (2) of aforementioned 
plural of aforementioned rectification child (1) magnetization 
is done at least in the partially permanent, and, 
application/response it moves stator of then fore mentioned 
machine, in rotary position of aforementioned rectification 
child(l), rotation angle measuring apparatus 0 winch & 
possesses sensor (8; 9) and makesfeaturc 

rotation angle measuring apparatus*, which is stated in Claim 
1 where {Claim 2 } aforementioned sensor (8; 9) has hole 
element of at least one where magnetic field of 
theaforementioned rectification child ( 1 ) spreads widely and 
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Specification 
[0001] 

Eiigffi«*xiica)iaiKtt«A^sig?aj**ifc 


makesfeature 

rotation angle measuring apparatus 0 which is stated in Claim 
1 or 2 where {Claim 3 } aforementioned substrate (3) is 
formed with material which transmits magnetic field of the 
electrical insulating property and makes feature 

rotation angle measuring apparatus 0 which is stated in Claim 
3 where {Claim 4 } aforementioned substrate (3) consists of 
plastic and makes feature 

{Claim 5 } aforementioned substrate (3) it possesses opening 
part (5) of at least one, magnet, especially wheel shape 
magnet which is produced beforehand (4) or the fan shape 
magnet (6) inserts in this opening part and rotation angle 
measuring apparatus,, which is stated in the any one claim of 
Claims 1 through 4 which has been packed and makes feature 

rotation angle measuring apparatus 0 which is stated in any 
one claim of Claim 1 to 5 where {Claim 6 {aforementioned 
substrate (3) is formed substantially electrical insulating 
property and the magnetizable by magnet which consists of 
material and makesfeature 

rotation angle measuring apparatus,, which is stated in Claim 
5 where magnet of {Claim 7 [aforementioned substrate (3) is 
done and casting makes feature 

rotation angle measuring apparatus,, which is stated in Claim 
5 where magnet of {Claim 8 } aforementioned substrate (3) is 
sintered and makes feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention rotary position or regards equipment in order to 
measure size which is deduced from this rotary position in 
electromechanical which possesses the rectification child. 

This electromechanical is motor or dynamo (electric 
generator ). 

Being essential for this invention, as known, has provided 
rectification childwhich possesses contact of electrical 
conductivity of plural, with these contact xurrem is sent by 
temporal sequence to rotor coil of one or a plurality, it is 
togenerate magnetic field where these current grow hoarse 
and grow hoarsechange multi little and always. 

With dynamo, conversely, as for rectification child I it is used 
in orderto decrease current which occurs. 

But, this invention is usable even with in case of slip contact 
of the annular. 
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[0002] 

CCDfctolZli, W^lli DE-OS 4! 03 561 T*I4, 


DE-OS 35 39 390 [Ztt. 


[0003] 
[0004] 


[0005] 


(durchsetzt)CtA<-C*Si:l^5*ll*Sfflt*4C 
<tlcfe& 0 


[0002] 

When machine will be operated on stream of electric 
generator, that itwill be operated on on stream of motor, not to 
relate, the rotary position of rotor, or, often it is desirable to 
measure angle dimension which is deduced from roiarv 
position of rotor of electromechanical. 

For this, with for example DE-OS 4 103 561, to connect shaft 
of motor with the magnet of plural, in stator this 

And others hole clement is allotted to magnet, n is knovvn . 

In DE-OS 35 39 390 Shimesu 

As for those which are done, magnet of plural is installed in 
shaft of electric generator for speedometer, rotary position of 
these magnet the scan to be done, as for rectification child on 
shaft slipping in the shaft direction, is provided with 
inductance sensor , (You refer to Figure 1 of disclosure ). 

[0003] 

[Problems to be Solved by the Invention] 

Because space which can use miniature motor of plural has 
receivedoften considerable restriction, problem that exists 
integrates therotary measuring apparatus to other subassembly 
of electromechanical as much as possible. 

Therefore, this invention has designated rotary measuring 
apparatus of clear type as premise from premise portion of 
Claim I. 

[0004] 

[Means to Solve the Problems] 

In order to solve this problem, as for this invention, substrate 
whichsupports, thin sheet of plural of rectification child 
magnetization is doneat least in partially permanent, and, 
stator of machine application/response moves in rotary 
position of rectification child, £> itpossesses sensor, you 
propose . 

[0005] 

As for this invention, without impairing problem that, in 
principle, forms contact with brush which contacts with thin 
sheet of the plural of fundamental problem, namely, 
rectification child of rectification child, magnetic field spreads 
widelyin substrate of rectification child, it is to utilize fact that 
(durchsetzt ) itis possible . 

Therefore, on basis of this invention, also it is completely 
possibleto integrate also problem which is called to other than 
problem,electrification, formation of rotating magnetic field 
to rectification child. 
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[0006] 

Because in any case there is a rotating magnetic field in 
mostly electromechanical of plural.it is possible in theoretical 
to make be in time with magnetic field none which 
isintegrated in especially rectification child. 

But, magnetic field which is integrated in rectification child, 
althoughespecially, Claim 2, hole element which is stated 
displays sufficient magnetic force inorder to operate, is 
possible . 

With this Claim, as for hole element one which with vicinity 
of the rectification child is provided in stator is good. 

Proper, with use of hole element of plural, measurement 
where rotating magnetic field is improved is achieved. 

this invention, measuring rotary position of rotor, is not 
limited in the embodiment of plural which becomes. 

With rotation angle measuring apparatus which relates to this 
invention, it can measure also theother size which is deduced 
from rotational speed, rotary acceleration, or, rotary 
position of rotor. 

thin sheet of plural of rectification child docs not have to 
beconnected by electrical mutually with rectification child 
itself. 

This surrounds individual thin sheet with insulating layer of 
one, it isachieved by . 

But, with improvement where this invention is desirable, 
combination offeature which is stated in Claim 3 is 
conducive. 

With combination of this feature, as for substrate it consists of 
the material of electrical insulating property, but this material 
is formed in order to make the magnetic flux where that 
passes by substrate itself possible. 

It is desirable for substrate to consist of plastic. 
[0007] 

In order to provide magnet of one or a plurality in substrate 
inside the rectification child, with desirable improvement, it 
can use consecutive measure. 

Because of this objective, Claim 4, magnet where at least one 
isbeforehand produced is inserted in opening part to which 
rectification childcorresponds, you propose . 

But, substrate of rectification child magnetizable casting of 
discontinuity consists of material which is done in electrical, 
continuously the magnetization is done in permanent, or 
already receives magnetization in casting step it is possible . 

It consists of magnet to which substrate, receives 
magnetization toother things, in firing step and or after firing 
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[0008] 
[0009] 

[*wa>s&«a>jett] 


step is sintered it isproposed . 
[0008] 

There are times when benefit of this invention, especially, 
sensor, especially hole sensor, are carbon brush and same 
face of plural and ispossible . 

With this, total length of motor can be made short. 

In same way, it can alienate in distance sensor, from the 
drawing hole for bogging opposition of motor which is 
endplate of the rearward direction, with spatial . 

Thus, influence to sensor can be made small in drawing hole 
of plural. 

[0009] 

[Embodiment of the Invention] 


El 


From 
here 


drawing is referred 
to 


*JEW0>tttt<D»*L 


plural of this invention it is 
desirable 


It is and details 
embodiment 


«ft«*i4^-*xi4S^«(«*«)-e&-3 


H I ftm 3 K*Lfc£HSa>»ttT?l4* fttt 3 14 
[0010] 

»*3 l4SB»MlZ»ft*tlTt^. 


electromechanical is good even with motor or dynamo 
(electric generator ). 

In case of motor, rectification child 1 has contact of electrical 
conductivity of the plural of shape of thin sheet 2. 

With these thin sheet , current is sent to temporal sequence to 
rotor coil of the one or a plurality. 

These current grow hoarse and grow hoarse multi little and 
generate the magnetic field which always changes. 

With dynamo, conversely, as for rectification child I it is used 
in orderto decrease current which occurs. 

thin sheet 2 of rectification child 1 is material which transmits 
magnetic field of electrical conductivity which consists of 
copper with this embodiment. 

rectification child 1 has substrate 3 which supports thin sheet 
2 of plural. 

substrate 3 consists of material of electrical insulating 
property. 

But, this material makes magnetic flux which passes by 
substrate 3 itself possible. 

Figure I or with embodiment which is shown in 3, as for 
substrate 3 itconsists of plastic. 

[0010] 

substrate 3 is done partially magnetization. 
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-CD^JteCD^^-ett, Si* 3 <Z>#J8ift^ 7 
[OOll] 

+ Si* 3 <D«<baF*Lfcffl» 4, 6, 7 amis 
**«#fr&.*St««<DfiS3lE?- l BL<I4@ 


lz % H-©XI4*fc 0 fcx**i/;*|fi]£ 

*r*tt»fl)-b>-y- 8.9 fca**;^*,***. 

Si* 3 (Z)«Mb**lfc«» 4, 6, 7 ffl^bHfc 
■b>* 8.9 a)X*^*lBilc^j6LTfil<bL<f 

[0012] 

*^?«ICfS^*[Hl$£ft;li|S^ai3j;oT. 015 
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You can do partial magnetization of substrate 3 with various 
methods, it is possible. 

With embodiment which is shown in Figure I and Figure 2. 
opening part 5 of annular isformed by substrate 3 of plastic of 
rectification child I, wheel shape magnet 4 isinstallcd there. 

With embodiment which is shown in Figure 3, in substrate 3 
of plastic,opening part 5 of segmented of plural is formed. 

fan shape magnet 6 of plural which is produced beforehand 
inserts there andyou have been packed. 

Lastly, with embodiment which is shown in Figure 4, as for 
substrate 3 entirety it is constituted electrical insulating 
property and magnetizable by magnet which consistsof 
material. 

magnet of substrate 3 is sintered for example casting or. 

In casting step or firing step or after step, magnet receives the 
magnetization to partially or entirety. 

With this embodiment, portion where reference number 7 of 
substrate 3 is attached isdone magnetization. 

[0011] 

Appropriate sensor 8, 9 of plural is provided in stator of the 
electromechanical. 

With these sensor , in rotating motion of rectification child 1, 
magnetization of the substrate 3 from magnetic field where 
portion 4, 6, 7 which is done turns, rectification child 1 
details of electromechanical are detected rotary position of 
rotor. 

With embodiment which is shown in Figure 1 through Figure 
4, as for sensor 8, 9 of the plural it is formed as hole sensor. 

scan of magnetic field reaches to radial direction with sensor 
8 and can doto axial direction with sensor 9 . 

In stator, same or it is thought that it has sensor 8, 9 of the 
plural which possesses scan direction which differs. 

magnetization of substrate 3 corresponding to scan direction 
of the sensor 8, 9 which can use portion 4, 6, 7 which is 
done, magnetization you must do. 

[0012] 

With rotation angle measuring apparatus which relates to this 
invention, to other than rotary position of rotor, are measured 
is possible size which is deduced from rotational speed. 
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rotary acceleration * or rotary position of rotor . 

There are times when benefit of this invention, especially, 
sensor 8, 9 of one or a plurality are carbon brush and same 
face of plural of electromechanical and ispossiblc . 

With this, total length of electromechanical can be made 
short. 

In same way. it can separate into distance sensor 8. 9. from 
the drawing hole for bogging opposition of motor which is 
endplate of the rearward direction, due to spatial . 

Thus, influence to sensor 8, 9 can be made small in drawing 
hole of plural. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a longitudinal cross-sectional view of rectification child 
of electromechanical which possesses the rotation angle 
measuring apparatus which relates to this invention. 

[Figure 2] 

It is a lateral cross section of rectification child of Figure I 
which shows first embodiment. 

[Figure 3] 

It is a lateral cross section of rectification child of Figure 1 
which shows second embodiment. 

[Figure 4] 

It is a longitudinal cross-sectional view of rectification child 
of electromechanical which possesses the rotation angle 
measuring apparatus which relates to this invention which 
shows embodiment of third. 


[Figure 1] 
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specification 


Claims 


Modification 


With rotation angle measuring apparatus for 
electromechanical which possesses {Claims } {Claim 1 } 
rectification child (l),thin sheet (2) of plural of 
aforementioned rectification child (I) toconsist of material of 
electrical conductivity, substrate (3) which supports the thin 
sheet (2) of aforementioned plural of aforementioned 
rectification child(l) to have domain (4, 6 and 7) which 
magnetization is done at least in partially permancnuas for 
stator of aforementioned machine. Application/response ii 
moves in rotary position of aforementioned rectification child 
(!),£> possessing sensor (S: 9). in rotation angle measuring 
apparatus which becomes. 


^^^^2^3}^^^^^ 2 ^ % !^^ lhin Sheet (2) o f aforementioned plural of aforementioned 
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rectification child (I) consists of material* especially copper 
which transmits the magnetic field, rotation angle measuring 
apparatuso where and, aforementioned magnetization of 
theaforementioned substrate (3) domain (4, 6 and 7) which is 
done, seeing in the radial direction, thin sheet of partially, 
aforementioned plural (2) with, isprovided at least between 
rotor shaft of aforementioned machine and makes feature 

rotation angle measuring apparatus D which is stated in Claim 
1 where {Claim 2 } aforementioned sensor (8; 9) has hole 
element of at least one where magnetic field of 
theaforementioned rectification child ( I ) spreads widely and 
makesfeature 

rotation angle measuring apparatus 0 which is stated in Claim 
1 or 2 where {Claim 3 ( aforementioned substrate (3) is 
formed with material which transmits magnetic Held of the 
electrical insulating property and makes feature 

rotation angle measuring apparatus,, which is slated in Claim 
3 where {Claim 4 } aforementioned substrate (3) consists of 
plastic and makes feature 

{Claim 5 } aforementioned substrate (3) it possesses opening 
part (5) of at least one.magneU especially wheel shape 
magnet which is produced beforehand (4) or the fan shape 
magnet (6) inserts in this opening part and rotation angle 
measuring apparatus,, which is stated in the any one claim of 
Claims 1 through 4 which has been packed and makes feature 

rotation angle measuring apparatus 0 which is stated in any 
one claim of Claim 1 to 5 where {Claim 6 (aforementioned 
substrate (3) is formed substantially electrical insulating 
property and the magnetizable by magnet which consists of 
material and makesfeature 

rotation angle measuring apparatus 0 which is stated in Claim 
5 where magnet of {Claim 7 {aforementioned substrate (3) is 
done and casting makes feature 

rotation angle measuring apparatus which is stated in Claim 
5 where magnet of {Claim 8 (aforementioned substrate (3) is 
sintered and makes feature 


specification 
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Modification 
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[0001] 

[Technological Field of Invention] 

this invention rotary position or regards equipment in order to 
measure size which is deduced from this rotary position in 
electromechanical which possesses the rectification child. 

This electromechanical is motor or dynamo (electric 
generator ). 

Being essential for this invention, as known, has provided 
rectification childwhich possesses contact of electrical 
conductivity of plural, with these contact .current is sent by 
temporal sequence to rotor coil of one or a plurality, it is 
togenerate magnetic field where these current grow hoarse 
and grow hoarsechange multi little and always. 

With dynamo, conversely, as for rectification child 1 it is used 
in orderto decrease current which occurs. 

But, this invention is usable even with in case of slip contact 
of the annular. 

thin sheet of plural of rectification child consists of material 
of the electrical conductivity. 

These thin sheet are supported with substrate of rectification 
child which isprovided in rotor shaft of machine. 

substrate has domain of plural which magnetization is done at 
leastin partially permanent. 

Application/response it moves stator of machine in rotary 
position of rectification child, it possesses sensor. 


specification 


0002 


Modification 


[0002] 

When machine will be operated on stream of electric 
generator, that itwill be operated on on stream of motor, not to 
relate, the rotary position of rotor, or, often it is desirable to 
measure angle dimension which is deduced from rotary 
position of rotor of electromechanical. 

For this, with for example DE-OS 4 103 561, to connect shaft 
of motor with the magnet of plural, in stator these 
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hole element is allotted to magnet, it is known . 

Furthermore, from Prior Art, magnet of plural is installed in 
rotor shaft of electromechanical, rotary position of these 
magnet scan is donewith inductance sensor , rectification 
child is provided on rotor shaft slipping in shaft direction 
vis-a-vis magnet of plural, it is known . 

On rotor shaft of motor for rectification child, magnetic rotor 
(magnetisches Polrad ) isinstalled in European Patent 0 159 
853 Al , rotary position of magnetic pole piece of plural 
ofthis rotor scan is done with hole element . 

thin sheet of plural of rectification child and providing rotor 
incommon substrate are disclosed, but, rotor and rectification 
child inany case slipping mutually in shaft direction, are 
provided in rotor shaft. 
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Modification 


[0004] 

[Means to Solve the Problems] 

In order to solve this problem, as for this invention, as for thin 
sheet of plural of rectification child, it consists of materia U 
especially copper which transmits magnetic field, and, 
magnetization of substrate domain which is done, seeing in 
radial direction, at least is provided in thin sheet of partially, 
plural and between rotor shaft of machine, you propose . 
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